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Cholera: V. cholerae
Tuberculosis: M. tuberculosis
Carbuncle: B. anthracis
Bubonic plague: Y. pestis
Ulcer: H. pylori




Swarming

Quorum sensing

Pigments

Biofilms




The question

«Social life» in bacteria?
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DS, QS & ES

 Diffusion sensing
* Quorum sensing
* Efficiency sensing
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Does efficiency sensing unify
diffusion and quorum sensing?

Burkhard A. Hense, Christina Kuttler, Johannes Miiller, Michael Rothballer,
Anton Hartmann and Jdan-Ulrich Kreft
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Is quorum sensing a
side effect of
diffusion sensing?

Rosemary J. Redfield

Many bacteria appear to communicate by releasing and sensing autoinducer
maolecules, which are believed to function primarily as sensors of population
density. Howewer, this guorum-sensing hypothesis rests on very weak
foundations, as neither the need for group action nor the selective condition
required for its evolution have been demonstrated. Here, | argue for a more
direct function of autoinducer secretion and response - the ability to determi
whether secreted molecules rapidly mowve away from the cell. This diffusion
sensing allows cells to regulate secretion of degradative enzymes and other
effectors to minimize losses owing to extracellular diffusion and mixing.
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bacteria

Gram-negative

Acyl-Homoserine Lactone

Autoindu

V. fischeri/Luxl

\/\n/

o

P, geruginosa’Lasl

\/\/\/\/\rr'

O

F. asruginosa/Rhll

P. stewartii/Esal

V. harveyvi/LuxLM

cers

H o
\n,l‘ld\{ :.c.
O
H O

Current Opinion in Microbiology 2003, 6:191-197




Universal signal

Vibrio harveyi uses two systems of quorum sensing for the same function

LuxLM

Luciferase

Current Opinion in Microbiology 2003, 6:191-197



Universal signal
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Universal signal
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Other signals

Escherichia coli: Indol
Xanthomonas campestris: DSF

NH OH

Ralstonia solanacearum: 30H-PAME

Microbiol Rev. 2008, 32(5):842-57.



V. cholerae

Microbiol Rev 2008, 32(5):842-57.




Biosensor
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Productionof biochemicals

Tissue engineering
Mixed-speciesfermentations
Pathogen dlagnostics and therapeutics
Cancerdetection

Biocontrol

Surgicalimplants

Membrane bioreactors

Marine transportation. tanks. pipes

Appl Microbiol Biotechnol (2010) 86: 1267-1279
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Quorum quenching

0 hr 3 hr 6 hr 9 hr 12 hr

Bacillus sp.
SA isolate

Bacillus sp.
KW isolate

E. coli
DH5a.

PBS only

PLOS ONE 2012, 7 (9), e44104



Quorum quenching

* Antagonismo Bacillus - Pseudomonas

l

Effects of quorum sensing autoinducer degradation
gene on virulence and biofilm formation of
Pseudomonas aeruginosa

WANG Yao', DAl Yue"?*, ZHANG Yong'?, HU YangBo'?, YANG BaoYu' & CHEN Shivun'’

"Wuhan Institute of Virology, Chinese Academy of Sciences, Wuhan 430071, China:
? Graduate University of Chinese Academy of Sciences, Beijing 100049, China
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Conclusions

Bacteria are constantly «talking» to each other

Quorum sensing is a census system and it carries out essential functions
in bacteria, including interactions between them.

The inhibition and the induction of bacterial quorum sensing have too
many useful applications.
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QUIZ

1) Complete la tabla:

AHL

Gram positivas

Al-2

Vibrio spp.

2) ¢Por qué no seria util un biosensor de Vibrio cholerae con el sistema LuxS-LuxP?



